Plant original Massilia isolates producing polyhydroxybutyrate, including one exhibiting high yields from glycerol.
The purpose of this study was to isolate new and potentially better polyhydroxyalkanoate (PHA)-producing bacteria, with a view to obtaining high yields from inexpensive substrates like glycerol, a major by-product of the biodiesel process. Eleven new plant original isolates of the genus Massilia, a poorly studied lineage within the Betaproteobacteria, were isolated and characterized. Two isolates, 2C4 and 4D3c, could not be assigned to a validated Massilia species and probably represent new species. Six isolates were found to produce poly-3-hydroxybutyrate (P3HB) when cultured with glucose or glycerol as carbon source. Isolate 4D6 accumulated up to 50 wt% of cell mass as polyhydroxybutyrate (PHB) when grown on glycerol. The phyllosphere may be a good source of bacteria unrelated or weakly related to human/animal pathogens for screening for new PHA producers for industrial application. Isolate 4D6 was capable of accumulating particularly high levels of PHB from glycerol. With the increase in biodiesel production, which generates increasing amounts of glycerol as a by-product, there is a major interest in exploiting this compound as feedstock for the synthesis of interesting products, like biopolymers, such as PHA. The new Massilia sp. 4D6 isolate described in this study may be a useful candidate as a cell factory for the industrial production of PHA from glycerol.